Citrus sudachi (Rutaceae) is an evergreen tree that is found mainly in Tokushima prefecture in Japan. The immature fruits are often used for cooking. Several limonoids and their glucosides are found in its seeds.
Recently limonoids have attracted much attention because of the marked insect antifeedant and growth regulating (IGR) activities of azadirachtin and related highly oxidized C-seco limonoids from the neem tree Azadirachta indica and the chinaberry tree Melia azedarach.
2) Limonoids also possess anticancer activity. Inhibition of chemically induced carcinogenesis associated with the limonoid aglycones has been summarized by Lam et al. 3) In this paper, we report the isolation and structural determination of four new limonoids, 1-O-methylichangensin (1), sudachinoid A (2), B (3), and C (4), as well as four known limonoids (5-8) from the methanol extract of the seeds of C. sudachi.
Compound 1 was determined to have a molecular formula of C 26 H 34 O 7 based on its high-resolution (HR) FAB-mass spectrum, and the IR spectrum showed a lactone carbonyl band (1745 cm
Ϫ1
) and a ketone carbonyl band (1709 cm Ϫ1 . In addition, there were six methyl groups, two oxygenated methines, three quaternary carbons attached to the oxygen function, three methylenes, two methine, and three quaternary carbons. Based on the above observations, compound 1 was assumed to be a limonoid-type compound which had previously been isolated from Rutaceae plants.
2) The 13 C-NMR spectrum of 1 was very similar to that of ichangensin 4) except for the presence of one methoxy in 1. In the HMBC spectrum, the methyl proton signal at d H 3.25 (OCH 3 ) was correlated with the carbon signal at d C 108.4 (C-1), and the proton signal at d H 1.20 (H-25) was correlated with the carbon signal at d C 108.4 (C-1), 53.9 (C-5), and 40.5 (C-9). These facts indicated that the methoxy group was located at C-1. In the NOESY spectrum, the proton signal at d H 1.72 (H-11) was correlated with the proton signals at d H 1.33 (H-24) and 1.20 (H-25). Thus, the relative stereochemistry of methoxyl group was elucidated as a-configuration. The structure of 1 was determined to be as shown (Fig. 1) . (Table 1) were very similar to those of 1 except for a furan ring moiety. In contrast to 1, 2 showed signals based on an asubstituted a,b-unsaturated butyrolactol which was observed in limonexic acid. 5) In the HMBC spectrum of 2, the proton signal at d . Furthermore, acetylation of 2 in the usual way gave monoacetate 2a. Therefore, the presence of an a-substituted a,b-unsaturated butyrolactol with a 17a-configuration was determined. Thus, the structure of 2 was determined to be as shown (Fig. 1) .
Compound 3 was assigned the molecular formula as C 25 H 32 O 9 based on HR-FAB-MS of its acetate (3a).
It was also a limonoid derivative, and its 1 H-and 13 C-NMR spectral data were very similar to those of compound 2, except for the presence of a methoxyl group in compound 2 ( Table 1) . Acetylation of 3 gave monoacetate 3a, which also supported the presence of a butyrolactol group. The 2D NMR spectral data of 3 suggested that sudachinoid B was 1-
The (6) 26) . Thus, the unsaturated butyrolactol moiety was located at C-17. The structure of 4 was determined to be as shown. Compounds 5, 6, 7, and 8 were identified to be ichangensin, obacunone, obacunoic acid, and limonin, respectively.
Experimental
NMR experiments were run on a Bruker ARX-400 instrument. 1 H-NMR, 400 MHz; 13 C-NMR, 100 MHz, both used tetramethylsilane as internal standard. MS were obtained on a JEOL JMSD-300 instrument. Chromatography column, Silica gel 60 (Merck), TOYOPEARL (HW-40c, TOSOH) and Sephadex LH-20 (Pharmacia); HPLC, JASCO Gulliver Series, PU-986/987 (pump), RI930 and UV970 (detector). Column type, LiChrosorb Si 60 HPLC (Hibar RT 250-25, 20.0ϫ250 mm, Kanto Chemical Co., Inc.), ODS (Hibar RT 250-25, RP-18 (7 mm), Kanto Chemical Co., Inc.). IR spectra were recorded on a 1720 Infrared Fourier Transform spectrometer (PerkinElmer), UV spectra on a UV 2100 UV-VIS recording spectrometer (Shimadzu). Optical rotation were measured with a JASCO DIP-370 digital polarimeter.
Plant Material The seeds of Citrus sudachi HORT. ex TANAKA were collected in 1999 from Kamiyama, Tokushima prefecture in Japan.
Extraction and Isolation The seeds (4.3 kg) of Citrus sudachi were crushed and extracted with MeOH (15 lϫ3) at 60°C for 6 h. The MeOH extracts were concentrated in vacuo to give a residue (900 g), which was partitioned between EtOAc and H 2 O. The EtOAc layer was concentrated to give a residue (286 g), which was chromatographed on silica gel column [1.2 kg, 11ϫ100 cm]. The column was eluted with solvent of increasing polarity (hexane-EtOAc, EtOAc, EtOAc-MeOH, and MeOH) to give 14 major fractions (frs. 1-14).
Fraction 5 (4.9 g) was chromatographed on silica gel with CHCl 3 -MeOH 
